LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 10/524398 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



1/30 




LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



1C/524398 



2/30 




LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



1C/ 524398 



3/30 





LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 10 / 5 2 A 3* 9 8 

Inventor: Soichi Kuwahara et al. ^ ^ " v 

Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



4/30 



1.0 
0.8 

LU 

O 0.6 
0.4 



< 



x 
as 



0.2 
0.0 



-0.2 









































































1 

• 















0.0 

UJ 

g-0.1 

< 

CD 



-0.2 



-0.3 



-0.4 



-0.5 



0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 

us: BUBBLE-GENERATING 
TIME DIFFERENCE 

FIG. 4A 



0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 

las: BUBBLE-GENERATING 
TIME DIFFERENCE 

FIG. 4B 



APPROXIMATION CURVE 





80mA: PRINCIPAL POWER SUPPLY 
OF HEATING RESISTOR 



FIG. 4C 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 10/524398 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



5/30 



00 



CD CM 

cm rsi 




LO 

CD 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



10/52439 



6/30 




LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



7/30 




10/524398 

LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD <*w# ^ a- -r *r ^ 

Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



8/30 



CL 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 10/524398 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke. Holland & Knight LLC - (312) 263-3600 



10/30 




LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



10/524398 



11/30 




N-2 


N- 


-1 


r 


si 


N+1 




l 


< > 

(2- 1 — 1)xX 


PIXEL REGION 



FIG. 11 




2^X 



PIXEL REGION 



FIG. 12 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 10/524398 
Inventor: Solchi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



12/30 



EJECTION-EXECUTING SIGNAL GROUP 

, A 

NUMBER OF NUMBER OF NUMBER OF 
GRAY SCALES 3 GRAY SCALES 1 GRAY SCALES 2 



v 

~7 



Jo /a 



b 



r 



PIXEL, 
LINE 



7 

b 





a 

S< 


O 
b 


d 

a 

S 


b 


d 

a 

S 


b 

b 


O 
a 

S 


— ^ — i 
O 
b 


( 
























N-1 


N 


N+r 


N+2 





a 




L I e 


1 1 ! \ 

! @ 


b 




I @ 


1 — r -rt 



PIXEL 
POSITION 



N 



N+1 



N + 2 



FIG. 13 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 10/524398 
Inventor: Soichi Kuwahara et al. w 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



13/30 



EJECTION-EXECUTING SIGNAL GROUP 

A 



r 

NUMBER OF 
GRAY SCALES 4 



NUMBER OF 
GRAY SCALES 2 



NUMBER OF 
GRAY SCALES 3 






dc 

a t 

Is 


) O 

) c 


a I 
S 


) O 

) c 

W 


dc 

a t 

S 


) b 

) c 
W 


a t 

Is 


) O 

) c 

w| 


o c 

a t 

S' 


) O 

) c 

W 


o c 

a t 

S 


) O 

) c 


( 
































N-2 


N- 


-1 


N 


NH 


hi 


N+2 ; 


N+3 





TIME SLOT 



r 



PIXELS 
LINE 



v 




a 




i 

! @ 


0 I 0 

1 


1 

1 

! 




b 




\ © \ I © 


1 

1 
1 
1 

* 


1 


c 




1^1 ! 


» 
1 
1 

! 


j 



PIXEL 
POSITION 



N-2 N-1 



N 



N+1 



N+2 



N+3 



FIG. 14 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD lO/5?A^5Qft 

Inventor: Soichi Kuwahara et al. w -^u-t^/^w 

Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



14/30 




FIG. 15 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



10/524398 



15/30 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichl Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke. Holland & Knight LLC - (312) 263-3600 



i a/ 



16/30 




LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Solchi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



17/30 




LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 10/524398 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



19/30 




LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



20/30 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



21/30 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



10/524398 



22/30 





CD 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



10/524398 



23/30 





10/524398 

LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke. Holland & Knight LLC - (312) 263-3600 



24/30 




LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
' Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



10/524398 



25/30 





LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



10/524398 



26/30 




CM 



CO 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD \ f\ I Pj O h 

1> Inventor: Soichi Kuwahara et al. * w 9 *- ^ 

Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



27/30 



EACH SWICH STATE 


DOT LANDING POSITION 


Dpx 


D6 j 


D5 


D4 


-3 


-2 


-1 


0 


+1 


4-2 


+3 




0 


0 


0 


0 








n 










1 






• 












1 


o 




• 














1 


a 
















1 


0 


0 








• 










1 










□ 








1 


0 












• 






1 














□ 





FIG. 28A 



EACH SWICH STATE 


DOT LANDING POSITION 


Dpx 


D6 


D5 


D4 


0 


1 


2 


3 


4 


5 


6 


7 




1 


1 




□ 
















0 


0 






• 














0 


1 








• 














0 


1 








• 












0 


0 










• 








1 


1 














• 


1 




1 


0 
















□ 


1 




1 





















FIG. 28B 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 10/524398 
Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



28/30 



CL 



LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD 10/524398 
Inventor: Soichl Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



29/30 



Ql 




LIQUID EJECTION APPARATUS AND LIQUID EJECTION METHOD \ Q / 524398 

Inventor: Soichi Kuwahara et al. 
Attorney Docket No.: 075834.00506 
Robert J. Depke, Holland & Knight LLC - (312) 263-3600 



30/30 



